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ELECTRONIC WIRELESS TRE PRESSURE 
MONITORING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to an electronic wireleSS tire pres 

Sure monitoring apparatus, and more particularly, to a moni 
toring apparatus whose electronic detecting unit and power 
Supply are set outside the tire. Accordingly, the Signal 
transmission, battery renewal and the maintenance can be 
carried out directly outside the tire. 

2. Description of the Related Art 
After Some time of driving, exposure to the Sunlight or the 

fall of temperature at night, the tire may leak to Some extent 
and the tire pressure will fall down under a normal pressure 
of 28 psi. It brings a potential danger for the driving Safety. 
Particularly, if one tire of a high Speeding vehicle due to the 
insufficient tire pressure breaks up, the result is very destruc 
tive. 

Therefore, plenty of researchers have been devoting to 
developing this kind of detecting and monitoring devices 
that monitor the tire pressure during driving. Such disclo 
sures include TW 536489, TW 400811, TW 149143, TW 
177543, TW 560445, TW 574977, TW 090946, TW 100539, 
TW 396974, etc. The working principles of above men 
tioned patents can be divided into electronic detecting and 
mechanical detecting groups. The life span of the mechani 
cal one is relatively shorter, and the device body is bigger 
and the detecting precision is not good at the same time. 
Such kind of mechanical detecting devices is not the object 
of the invention so that no further descriptions thereto are 
given hereinafter. 

The most popular design of electronic tire pressure detect 
ing apparatus is the hidden mounting construction in the 
steel wheel rim for the tire. Such kind of apparatus has been 
disclosed in TW 404354, TW 578706, TW 578707, etc. The 
advantage of the design is that the tire pressure can be 
measured directly by the hidden tire pressure monitoring 
apparatus inside of the tire. The main Structure is shown in 
FIGS. 1 and 2. It consists of a body (11) and a detecting 
circuit board (12) which is set in the body (11). This circuit 
board (12) has a signal transmission antenna (13) and two 
batteries (14) which supply power to this circuit board (12). 
In the front of the body, an air inlet (15) is mounted. When 
the above described components are assembled into a tire 
pressure monitoring apparatus (10) (shown in the FIG. 2), 
the whole set will be fixed on a steel wheel rim (21) inside 
of the tire (20). The air inlet (15) penetrates this steel wheel 
rim (21) and it is fastened by a plate (16) and a screw (17). 
At last a protecting head (18) will be screwed up and the 
assembly is finished. 
The above mentioned conventional tire pressure monitor 

ing apparatus (10) will transmit a signal through the signal 
transmission antenna (13), when it detects an abnormal tire 
preSSure. The warning Signal will be received by a receiver 
(not shown in the drawings) in the vehicle and the driver 
acquires a message about the abnormal tire pressure. How 
ever, the Signal transmission antenna (13) is mounted in the 
tire (20), it may be shielded and the signal transmission will 
be interfered. This leads to an unsatisfying precision and 
reliability. This is the defect of this mentioned tire pressure 
monitoring apparatus. 

U.S. Pat. No. 5,798,689 discloses another type of tire 
preSSure monitoring apparatus which is mounted inside of 
the tire. Just like the mentioned one in the above patents, it 
shows also a hidden design. Another further disadvantage is 
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2 
that the power of this hidden type tire pressure monitoring 
apparatus is Supplied by battery. The battery must be 
changed frequently due to the limited electricity capacity, 
but the whole Set of tire pressure monitoring apparatus is 
hidden in the tire and it brings great difficulty and inconve 
nience to the job of battery changing. By changing the 
battery, the wheel must be removed firstly from the vehicle, 
air pressure within the tire has to be released, then the tire 
must be taken out and the tire pressure monitoring apparatus 
has to be disassembled. Now the battery can be changed. 
Thereafter, assembly should be carried out according to the 
opposite Sequence. So, it is very difficult and inconvenient to 
change the battery. 

SUMMARY OF THE INVENTION 

It is a primary object of the invention to eliminate the 
above-mentioned drawbacks and to provide an electronic 
Warless tire pressure monitoring apparatus, especially a 
monitoring apparatus whose whole electronic detecting 
devices, pressure Sensors and batteries are set outside the 
tire. It can detect the tire pressure Synchronously and the 
Signal transmission antenna is Set outside, So that the inter 
ference to the Signal transmission can be reduced and the 
Signal can be precisely Sent to the receiver in vehicle. 
Therefore, the reliability of tire pressure monitoring will be 
increased and it ensures a high precision. 

It is another object of the invention to Set the pressure 
Sensor in an air chamber which directly connects with the 
tire. In this way, the detecting precision of tire pressure is 
identical with the one inside of the tire and it brings at the 
Same time convenience for the maintenance. Unlike the prior 
art that requires additional mechanical element like Spring 
and piston, the invention further has advantages of Small 
Volume, insensitive to malfunction and high detection pre 
cision. 

To achieve the above-mentioned objects, an electronic 
wireless tire pressure monitoring apparatus is provided to 
install on an inflation valve on a tire for a direct Signal 
transmission and a reliable detection. A pressure Sensor is 
configured as a chip type Semiconductor Sensor and directly 
wire-bonded to a circuit board. Meanwhile, the pressure 
Sensor is fixed by the pinch pin and the pinch pin holder in 
place, thereby defining an airtight chamber to allow for an 
accurate detection of the tire pressure with the pressure 
Sensor. Moreover, the pinch pin and the pinch pin holder are 
used as electrically conducting means for power Supply 
when the tire pressure detector is Screwed on the tire valve. 
A disconnection is easily achieved when unscrewed. There 
fore, the power-Saving effect is achieved and no signals are 
falsely transmitted. 
When a tire pressure detector is Screwed into a tire valve, 

the pinchpin is pressed against the inflation valve to feed the 
air within the tire into the airtight chamber such that the 
current of the first type terminal of the battery passes through 
the circuit board, the pinch pin holder and the pinch pin to 
arrive at the tire valve. Thereafter, the current Starting from 
the tire valve returns to the connector of the first housing, 
and passes through the bottom Surface of the first housing to 
arrive at the circuit board, thereby creating a power Supply 
loop in on State. When the tire pressure detector is 
unscrewed from the tire valve, an automatic disconnection 
in off State is achieved. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accomplishment of this and other objects of the 
invention will become apparent from the following descrip 
tions and its accompanying drawings of which: 

FIG. 1 is a perspective exploded view of a conventional 
hidden type tire pressure detector; 

FIG. 2 is a perspective view of the conventional hidden 
type tire pressure detector after assembly; 

FIG. 3 is an exploded half-sectional view of a tire pressure 
detector in accordance with the invention; 

FIG. 4 is a full-sectional view of the tire pressure detector 
in accordance with the invention after assembly; 

FIG. 5 is a full-sectional view of the tire pressure detector 
of FIG. 4 that is mounted on a tire valve; 

FIG. 6 is a detecting and transmitting circuit diagram of 
the invention; and 

FIG. 7 is a receiving circuit diagram of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

First of all, referring to FIGS. 3 through 5, an electronic 
wireless tire pressure monitoring apparatus in accordance 
with the invention includes a first housing 30, a monitoring 
circuit board 40, a pressure sensor 50, a pinch pin 60, an 
antenna plate 70, a battery 80, and a second housing 90. The 
first housing 30 is made of electrically conductive material. 
The first housing 30 includes a threaded male connector 31 
with a contour corresponding to a tire valve. A lower part of 
the first housing 30 is hollowed out to form a cavity 32 with 
an opening directed downwards. The lower part with a larger 
diameter has a rough Surface 33 for increasing the frictional 
force to allow for an easy Screwing action and a convenient 
assembly. However, alternative variants are also possible. A 
bottom portion under the rough surface 33 is provided with 
external thread 34 around which an O-ring 35 is mounted. 

The monitoring circuit board 40 is preferably configured 
as a double-layer type, but should not be restricted thereto. 
The monitoring circuit board 40 is received within the cavity 
32. An electrically conductive pinch pin holder 41 is dis 
posed in the center of the monitoring circuit board 40. 
Meanwhile, the circuit board includes required circuits and 
components 42. 

The pressure sensor 50 is positioned within the pinchpin 
holder 41 and configured as a chip type Semiconductor 
sensor. Besides, the pressure sensor 50 is electrically 
coupled to the monitoring circuit board 40 by wire-bonding 
technology. 

The pinch pin 60 is made of electrically conducting 
material. The pinch pin 60 includes a lower section 61 
configured as a hollow 610 with an opening directed down 
wards, a middle Section 62 formed as a flange, and an upper 
section 63 with at least one through hole 631 at one side 
thereof to communicate with the hollow 610. In addition, an 
insulation ring 64 is attached to a bottom end of the middle 
section 62. In this way, a better airtight effect will be ensured 
when the pressure sensor 50 is disposed with an airtight 
chamber 66 defined by the hollow 610 and the pinch pin 
holder 41 (see FIG. 4). Moreover, a leak-tight ring 65 is 
mounted on a top Surface of the middle Section 62. 

The antenna plate 70 is electrically coupled to the moni 
toring circuit board 40 for transmitting Signals. 

The battery 80 is adapted to supply power required by the 
monitoring circuit board 40. The battery 80 sitting on a top 
surface of the antenna plate 70 has a first type terminal 81 
(like negative or positive terminal) on a top Surface thereof 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
in contact with a first type power contact 44 (like negative 
or positive terminal) of the monitoring circuit board 40 as 
well as a Second type terminal 82 on a bottom Surface 
thereof that is electrically coupled through a conducting 
element 83 to a second type power contact 45 of the circuit 
board 40. 
The second housing 90 is preferably made of plastic 

material and has an opening 91 directed upwards. The 
second housing 90 is joined to the bottom of the first housing 
30 for covering the above-mentioned components. It’s pref 
erable that the Second housing 90 is, corresponding to the 
external thread 34, provided with internal thread 92 on the 
inner wall of the opening 91 to allow for a screwed con 
nection with the first housing 30. In this way, a complete 
structure of a tire pressure detector 100 in accordance with 
the invention is created (see FIG. 5). However, the attach 
ment of the first and the second housing 30, 90 is not 
restricted to the Screwed connection. Other equivalent vari 
ants are possible under the condition that the stability of the 
whole Structure and the convenience in replacing the battery 
80 are taken into account. 

FIG. 4 illustrates a tire pressure detector 100 that is still 
not Screwed to a tire valve. At that time, the first type 
terminal 81 and the second type terminal 81 of the battery 80 
are in disconnected state so that the battery 80 is not ready 
for power Supply. So, the consumption of the electric energy 
can be reduced and no signals are falsely emitted. 

FIG. 5 illustrates a tire pressure detector 100 that is 
screwed into a tire valve 15. At that time, the pinch pin 60 
is pressed against the inflation valve 151 to feed the air 
within the tire into the airtight chamber 66. Thereafter, the 
current of the first type terminal 81 of the battery 80 passes 
through the circuit board 40, the pinch pin holder 41 and the 
pinch pin 60 to arrive at the tire valve 15. Then, the current 
starting from the tire valve 15 returns to the connector 31 of 
the first housing 30, and passes in the direction shown by 
dashed line arrows through the bottom surface of the first 
housing 30 to arrive at the second type power contact 45 of 
the circuit board 40, thereby creating a power Supply loop in 
on state. As shown in FIG. 6, the monitoring circuit board 40 
includes a microprocessor 401, a reference Voltage Source 
402, a vibration switch 403, a signal amplifying circuit 404, 
a low pressure detection circuit 405 and a transmitting 
circuit 406. The pressure sensor 50 is coupled to the signal 
amplifying circuit 404. When the electronic wireless tire 
preSSure monitoring apparatus of the invention and the car 
are Set into operation, the motor-Starting Signal will actuate 
the vibration switch 403, thereby putting the whole moni 
toring apparatus in operation. The tire pressure value 
detected by the microprocessor 401 is saved in an internal or 
an external memory. During the driving process of the car, 
the transmitting circuit 406 Stops to transmit Signal, but the 
monitoring process continues. In Setting the preSSure value, 
a plurality of pressure data Signals will be transmitted to a 
receiver within the car. When the car is inactive, the trans 
mission and detection proceSS will Stop for a while So that 
the microprocessor 401 is in a stand-by mode for a power 
Saving purpose. 
As shown in FIG. 7, a receiving circuit of the receiver 200 

includes a microprocessor 201, a signal-receiving unit 202, 
a memory unit 203, a function key 204, an alarm unit 205, 
a vibration switch 206, an LCD-display 207, an LCD back 
light unit 208, and a GSM (abbr. for Global System for 
Mobile Communications) & GPRS (abbr. for General 
Packet Radio Service) module 209. The receiving circuit is 
adapted to receive signals transmitted by the tire pressure 
detector 100 while the tire pressure value will be indicated 
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on the LCD-display 207. In case of abnormal situation, the 
alarm unit 205 gives out a warning Sound to call attention of 
the driver to this situation. Alternatively, a warning Signal 
can be transmitted by the wireleSS communication technol 
ogy with the GSM & GPRS module 209 to a control center 
or a certain receiver. In this way, the current situation of the 
tire preSSure can be easily controlled at any time. 

FIGS. 6 and 7 illustrate a monitoring circuit diagram and 
a receiving circuit diagram, respectively. These are well 
known to those who are skilled in the art So that no further 
descriptions thereto are given hereinafter. 

Based on the aforementioned technique, the conventional 
electronic wireless tire preSSure gauge can be installed on 
the external tire valve 15. Besides, the pressure sensor 50 
made by a chip type Semiconductor is directly wire-bonded 
to the circuit board 40. Meanwhile, the pressure sensor 50 is 
fixed by the pinch pin 60 and the pinch pin holder 41 in 
place, thereby forming the airtight chamber 66 to allow for 
an accurate detection of the tire pressure with the pressure 
sensor 50. In addition, the pinch pin 60 and the pinch pin 
holder 41 are used as electrically conducting means for 
power supply when the tire pressure detector 100 is screwed 
on the tire valve 15. A disconnection is easily achieved when 
unscrewed. Therefore, the power-Saving effect is achieved 
and no signals are falsely transmitted. 
Many changes and modifications in the above-described 

embodiments of the invention can, of course, be carried out 
without departing from the Scope thereof. Accordingly, to 
promote the progreSS in Science and the useful arts, the 
invention is disclosed and is intended to be limited only by 
the Scope of the appended claims. 
What is claimed is: 
1. An electronic wireless tire pressure monitoring appa 

ratus having a tire pressure detector completely installed on 
an inflation valve of a tire, comprising: 

a) a first housing including a threaded male connector 
with a contour corresponding to an inflation valve, a 
lower part of the first housing being hollowed out to 
form a cavity with an opening directed downwards, 

b) a monitoring circuit board received within the cavity, 
an electrically conductive pinch pin holder being posi 
tioned in the center of the monitoring circuit board; 

c) a pressure Sensor positioned within the pinch pin holder 
and configured as a chip type Semiconductor Sensor, the 
preSSure Sensor being wire-bonded to the monitoring 
circuit board to allow for an electric connection; 
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d) a pinch pin made of electrically conducting material, 

the pinch pin includes a lower Section configured as a 
hollow with an opening directed downwards, a middle 
Section formed as a flange, and an upper Section with at 
least one through hole at one side thereof to commu 
nicate with the hollow, an insulation ring being attached 
to a bottom end of the middle Section, an airtight 
chamber being defined by the hollow and the pinch pin 
holder; 

e) an antenna plate electrically coupled to the circuit 
board for transmitting Signals, 

f) a battery mounted on a top Surface of the antenna plate, 
the battery having a first type terminal on a top Surface 
thereof in contact with a first type power contact of the 
monitoring circuit board as well as a Second type 
terminal on a bottom Surface thereof that is electrically 
coupled through a conducting element to a Second type 
power contact of the circuit board; and 

g) a second housing having an opening directed upwards, 
the Second housing being joined to the bottom of the 
first housing for covering the above-mentioned com 
ponents. 

2. The electronic wireless tire pressure monitoring appa 
ratus as recited in claim 1 wherein a leak-tight ring is 
mounted on a bottom Surface of the pinch pin holder. 

3. The electronic wireless tire pressure monitoring appa 
ratus as recited in claim 1 wherein a leak-tight ring is 
mounted on a top Surface of the middle Section of the 
electrically conducting pinch pin. 

4. The electronic wireless tire pressure monitoring appa 
ratus as recited in claim 1 wherein, when a tire pressure 
detector is Screwed into a tire valve, the pinch pin is pressed 
against the inflation valve to feed the air within the tire into 
the airtight chamber such that the current of the first type 
terminal of the battery passes through the circuit board, the 
pinch pin holder and the pinch pin to arrive at the tire valve 
whereupon the current Starting from the tire valve returns to 
the connector of the first housing, and passes through the 
bottom Surface of the first housing to arrive at the circuit 
board, thereby creating a power Supply loop in on State, and 

wherein, when the tire pressure detector is unscrewed 
from the tire valve, an automatic disconnection in off 
State is achieved. 


